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provides a substantially uniform distribution of the binder 
filaments throughout the matrix filaments. During use in 
the web-laydown process described above, each spinneret 
is positioned with the above plane paralel to the axes of 
the rotating guide members which convert the strand of 
filaments to a flat ribbon, thus the above plane is paralel 
to the plane of the ribbon of filaments. 
FIGURE 2 is a graphical representation of a projection 

of the distribution of binder and matrix filaments from 
the spinneret illustrated in FIGURE 1 in a plane bisecting 
the space between the arcs containing the binder filament 
apertures. It can be seen that more binder 6 and matrix 7 
filaments are present at the edge of the resulting ribbon 
of filaments than in the center. Projection of such a rib 
bon onto a moving belt would be expected to give a swath 
with heavy edges. FIGURE 3 is a graphical representation 
of a typical distribution of filaments 6 and 7 across the 
width of a 25 inch swath colected on a moving laydown 
belt using the hereinbefore described integrated process 
including the spinneret of FIGURE 1. The weight of fila 
ments across the width of the swath is substantially uni 
form except for the edges which are tapered uniformly. 
Swaths with tapered edges are especially suitable for blend 
ing with similar swaths to form a wide width web of sub 
stantially uniform basis weight. 
A monwoven web is produced by the above-described, 

integrated web-laydown process using a series of spinnerets 
with a grouping of five concentric circular aperture pat 
terns containing a total of 250 apertures to spin matrix 
filaments of poly(ethylene terephthalate) and two arcs of 
25 apertures each arranged as in FIGURE 1, to spin 
binder filaments of a 79/21 copolymer of poly(ethylene 
terephthalate) /poly(ethylene isophthalate). The outputs 
from the spinnerets are converted to individual ribbons of 
filaments by contact with appropriate guide surfaces and 
draw rolls. Each ribbon of filaments contains uniformly 
spaced binder filaments dispersed in the matrix filaments. 
The ribbons are electrostatically charged by corona dis 
charge devices positioned between the spinnerets and draw 
rolls. A ribbon of uniformly blended filaments is then di 
rected toward the web-laydown zone by filament-forward 
ing slot jet devices. The jet devices are positioned to give 
67% overlap between the laterally-adjacent areas of de 
position of the filaments on a moving web-laydown re 
ceiver. Suction is applied beneath the receiver in the web 
laydown zone to pin the filaments to the receiver and to 
counteract the aerodynamic and electrostatic interference 
between the outputs from adjacent jets. The binder dis 
tribution across the monwoven web is found to be uniform. 
A significantly better binder distribution is obtained with 
the spinneret of this invention than with previously known 
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methods of blending binder and matrix filaments such as 
circular-binder-aperture design, especially at the edges of 
the web. 
What is claimed is: 
1. A spinneret plate having a first group of apertures 

arranged uniformly in concentric circles and a second 
group of apertures arranged in arcs surrounding and con 
centric with the circles of said first group of apertures 
such that a projection of all apertures of both groups on 
a plane perpendicular to and bisecting the plane of said 
Spinneret plate between the arcs contains a substantially 
constant ratio of the two groups of apertures. 

2. A spinneret plate having a first group of apertures 
arranged in concentric circles, each circle having uniform 
circumferential spacing between apertures, and having a 
second group of apertures arranged in two opposed arcs 
surrounding and concentric with the circles of said first 
group of apertures such that a projection of all apertures 
of both groups on a plane perpendicular to and bisecting 
the plane of said spinneret plate between the arcs contains 
a substantially constant ratio of the two groups of 
apertures. 

3. Claim 2 wherein the first group of apertures are ar 
ranged in 5 circles of 50 apertures each and the second 
group of apertures are arranged in 2 arcs of 25 apertures 
each. 

4. In a method for making nonwoven sheets whereim 
organic polymeric materials are melt-spun into a plurality 
of filaments, the filaments are attenuated with draw rolls, 
electrostatically charged under tension and forwarded by 
means of a jet device towards a web-laydown zone while 
the tension is relaxed, the improvement comprising ex 
truding through a spinneret plate one group of filaments 
uniformly in concentric circles and a second group of fila 
ments in arcs surrounding and concentric with the circles 
of said first group of filaments such that a projection of all 
filaments on a plane perpendicular to and bisecting the 
plane of said spinneret plate between the arcs contains a 
Substantially constant ratio of the two groups of filaments. 
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